It is generally accepted that the origin of life took place in the primeval sea about 3 x 109 years ago and the essential components of living organisms must have been formed abiogenetically and accumulated in the sea by that time.
Egami found that a good correlation existed between the biological behavior of chemical elements and their concentrations in the contemporary sea water and presumed that transition elements relatively rich in sea water such as molybdenum, iron and zinc must have played important roles in the course of chemical evolution in primeval sea.l~
Based upon this consideration, we have been investigating the formation of biomolecules in modified sea mediums with lower concentration of sodium chloride and higher concentration of essential transition metal ions than in contemporary sea water and the formation of amino acids and related polymers from formaldehyde and hydroxylamine has been observed.2~ In the course of the research we observed that highly organized particles separated out after long incubation.
The organized particles with guitar-like structures have been found to be produced with higher yields from glycine and formaldehyde in the same medium.3~ In the present paper we should like to describe the formation of spherical organized particles from glycine and acidic, basic, and aromatic amino acids in the modified sea medium. We propose to name organized particles produced in modified sea medium "marigranules."
Modified sea medium (ph 5.2) contained 0.01 M magnesium sulfate, 0.01 M calcium chloride, 0.01 M dibasic potassium phosphate and 0.1 mM each of six transition metal ions (Fe (N03) 3, Na2Mo04, ZnC12, Cu (N03) 2, CoC12, and MnC12). Glycine (final concentration
L-phenylalanine, L-tryptophan and L-tyrosine (each 5 mM) were added to the medium. The reaction mixture was glasssealed under nitrogen atmosphere and heated at 105°. In the course of reaction dark marigranules separated out and accumulated. After
No. 1]
Marigranule 11 8 weeks the mixture was filtered on 0.2 pm pore size of Nuclepore membrane. The precipitates were collected and suspended in a small amount of the filtrate. Purification of the marigranules were carried out with centrifugation in ascending concentration of Ficoll 400 (Mw, 400,000; 5-20%).
For scanning electron microscopy, the suspension of the marigranules was allowed to settle on clean glass coverslips, which were gently dried. Dried specimens were coated with platinum : palladium (80: 20) in a JE E 4B vacuum evaporator equipped with a rotary stage. Specimens were examined in a JEM 100C-ASID.
Infrared spectrum of the purified marigranules was recorded on a JASCO IRA-1 grating instrument.
Amino acids were analysed using a Hitachi KLA-5 automatic amino acid analyzer. Fig. 1 shows ubiquitous marigranules observed with scanning electron microscopy.
The marigranules had spherical structures of 0.3-2.5 pm in diameter.
Many of the marigranules possessed junctions. It seems likely that the junctions were not formed by binding each other but were produced by budding. Scanning electron micro- (Fig. 2) . Many of the particles possessed smooth surface structure (Fig. 3a) , however, the occasional particles possessed rough surface structure (Fig. 3b) , lightly fissured surface structures with small hollows of about 0.1 pm in length (Fig. 3c) , and surface structure with numerous small projections of about 800 A in diameter (Fig. 3d) .
The purified marigranules had the percentage composition of carbon 58.22%, hydrogen 3.76%, nitrogen 14.23%, ash 7.62%, and others e.g., oxygen 16.17%. The composition is somewhat similar to that of proteins. 
